Whole genome mining reveals a diverse repertoire of lanthionine synthetases and lanthipeptides among the genus Paenibacillus.
Lanthionine or methyllanthionine-containing lanthipeptides belongs to ribosomally synthesized and post-translationally modified peptides (RiPPs) family. Recent revolution in sequencing has made available huge genome sequence dataset of micro-organisms. In this study, we performed genome mining of the complete and partial genome sequences of 479 bacteria of the genus Paenibacillus to determine the diversity and distribution of lanthipeptide gene clusters. All genome sequences were annotated by RAST and subsequently analysed by BAGEL and antiSMASH. A total of 221 lanthipeptide gene clusters were identified in 127 strains of the genus Paenibacillus. One hundred and fifty gene clusters were found associated with the production of class I lanthipeptides while 58 and 13 gene clusters were related to class II and class IV lanthipeptide production respectively. Frequency of strains whose genomes encode putative lanthipeptide precursors was 26·5%. The results of lanthionine synthetases analysis suggested that diversity of lanthipeptides is much more than anticipated, while lanthionine synthetases must have been co-evolved among various species of the genus Paenibacillus. This is the first report showing diversity and distribution of different classes of lanthipeptides among various species of the genus Paenibacillus. This study also reveals the novel lanthipeptide sequences which may be further developed as potential antimicrobials for therapeutic applications.